Several short communicationsl-3 have recently described the formation of olefins from tosylhydrazones by treatment with alkyllithium compounds.
The proposed mechanism192 involves the formation of an intermediate carbanion. The reported examples seem to indicate that the preferred product formed is the less substituted olefin, which is often difficult to synthesize. We were therefore interested in applying this reaction to a number of steroid tosylhydrazones, expecting to obtain some less accessible olefins.
In Table 1 are listed the cholestenes obtained. The steroid olefins formed were identified (cf.4) by melting points and optical rotation, and since their retention volumes by gas chromatography are very nearly the same, the olefins were ozonized, the ozonides reduced with lithium aluminium hydride and the trimethylsilyl derivatives subjected to gas chromatography. The reaction was also successfully applied to the preparation of 5a-chloesta-1,3-diene, which previously had only been prepared laboriously and in low yield.4 I t was found that the proportion of alkyllithium reagent to tosylhydrazone is critical; best yields of o l e h are obtained using no more than 3 equiv. of lithium compound per mole of steroid tosylhydrazone; with increasing excess of alkyllithium compound increasing amounts of non-olefinic products are obtained, most of which are oils. Experimental 5a-Cholestan-3-one Tosylhydrazone
According to Mitsuhashi and Harada,b 1 g of steroid was made to react with 1 g tosylhydrazine in 30 ml glacial acetic acid a t 30' for 16 hr. The crystalline product was filtered, washed with hexane, and recrystallized from methanol, m.p. 168-170' (dec.) (lit.6 173-175'). Yield 1 . 2 g (85%) (Found: C, 74.1; H, 9.7; N, 5.2. Calc. for C34H46N202S: C, 73.6; H, 9.8; N, 5.05%).
5a-Cholestan-4-one Tosylhydrazone
This was prepared according to Chang7 by refluxing 1 g cholestan-4-one and 1 g tosylhydrazine in 100 ml ethanol containing 1.7 ml conc. HCl. The product was precipitated in ice and filtered and crystallized from ethanol-hexane, m.p. 174-175' (dec.). Yield 1 . 1 g (78%) (Found: C, 73.7; H, 9.7; N, 5.15. Calc. for C34H46NzOzS: C, 73.6; H, 9.8 ; N, 5.05%).
5,-Cholestan-6-one Tosylhydrazone
This was prepared in the same manner as the 3-tosylhydrazone. Crystallized from ethanolhexane it had m.p. 151-152' (dec.). Yield 1 . 3 g (92%) (Found: C, 73.6; H, 9.7; N, 5.25.
Calo. for Cs4H4eNzOzS : C, 73.6; H, 9.8; N, 5.05%).
5a-Cholest-I-en-3-one Tosylhydrazone
Sa-Cholest-1-en-3-one (1.5 g, 3.9 mmoles) was dissolved in 10 ml glacial acetic acid and 1.5 g (8.1 mmoles) p-toluenesulphonylhydrazine added. The solution was kept a t 30" for 5 hr. The product began to precipitate after about 5 min. The precipitate was filtered off, washed with cold hexane, and air-dried. Crystallization first from ethanol and then from chloroform-hexane gave 1.85 g (89%) of product, m.p. 168-170" (dec.) (Found: C, 72.5; H, 8.9; N, 5.3. Calc. for C~~H~~N Z O~S , H Z O : C, 72.6; H , 8.24 ; K, 5.0%).
Preparation of the Steroid Olefins
The tosylhydrazone (2 g), dissolved in 20 ml dry tetrahydrofuran, was cooled in an ice-bath in an atmosphere of nitrogen and 8 m l 2~ methyllithium in hexane (Aldrich) added dropwise with stirring. After 2 hr of reaction, the mixture was precipitated on ice, dilute HC1 added, and the steroid extracted with pentane. To separate the olefins from the saturated by-product the reaction mixture was chromatographed on silica gel impregnated with 25% silver nitrate. The saturated alkylcholestanes eluted with cyolohexane, the olefins with n-hexane.
Ozonization of the Steroidal Olefins
About 50 mg of olefin were dissolved in 10 ml methylene chloride and ozone from a Welsbach ozonizer bubbled through the solution a t -70' until the blue colour of dissolved ozone appeared. The solution was then evaporated in vacuum a t as low a temperature as possible and the residue treated with a solution of 100 mg LiA1H4 in 10 ml tetrahydrofuran for 1 hr at room temperature. The excess hydride was destroyed by addition of ethyl acetate and aqueous acid. The steroid was extracted with ether, the solvent evaporated, and the residue transformed into the trimethylsilyl derivative in the usual way.
